CHAPTER S
GRITS STATISTICS MODULES

5.1 INTRODUCTION

GRITS/STAT 5.0 contains two statistical modules for data analysis. the GRITS Statistics
Intervals Module and the GRITS Statistics ANOVA, Two-Sample, Control Chart Module.
This chapter is areference for the software only and does not attempt statistical guidance. For
statistical guidance see Statistical Analysis of Groundwater Data: Unified Guidance.

Table 5.1 lists all statistical methods available in the GRITS/STAT 5.0 Statistical Modules, the
Module each method is located in, the corresponding section in this reference for software
guidance and the corresponding sections in the Statistical Analysis of Groundwater Data: Unified
Guidance Statistical Analysis of Groundwater Data: Unified Guidance for statistical guidance.

Sections 5-1 through 5-5-4 pertain to both the GRITS Statistics Intervals Module and the
GRITS Statistics ANOVA, Two-Sample, Control Chart Module.

Module Statistical Method Software Guidance Statistical Guidance
GRITS Statistics Normality Tests Section 5.6.1 Section 5.1
Intervals Module
Normality Probability Section 5.6.2 Section 5.1
Plot
Levene’s Test Section 5.6.3 Section 5.2
Box Plots Section 5.6.4 Section 5.2
Parametric Confidence | Section 5.7.7 Section 12
Intervals
Non-parametric Section 5.7.8 Section 12
Confidence Intervals
Parametric Prediction Section 5.7.4 Section 9.2
Intervals
Non-parametric Section 5.7.5 Section 9.2
Prediction Intervals
Parametric Tolerance Section 5.7.1 Section 9.1
Intervals
Non-parametric Section 5.7.2 Section 9.1
Tolerance Intervals
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GRITS Statistics Normality Tests Section 5.6.1 Section 5.1
ANOVA, Two-Sample
Control Chart
Normality Probability Section 5.6.2 Section 5.1
Plots
Levene’s Test Section 5.6.3 Section 5.2
Box Plots Section 5.6.4 Section 5.2
Parametric One-Way Section 5.8.4 Section 8.1
ANOVA
Non-parametric One- Section 5.8.3 Section 8.2
Way ANOVA (Kruskal-
Wallis Test)
Welch’s t-Test Section 5.8.6 Section 7.1
Wilcoxon Rank-Sum Section 5.8.5 Section 7.2
Test
Shewhart-CUSUM Section 5.8.1 Section 10
Control Chart

Table 5.1. Statistical Methods and references by GRITS/STAT module.
5.2 SELECTING DATA FOR ANALYSIS
The Statistics modules in GRITS/STAT 5.0 use the data directory last selected in the Select a
Facility option of the DATA MENU in GRITS Database.(See Section 3.3). Follow the steps
below to select a data directory for analysis.

1. Start GRITS/STAT 5.0. (See Section 2.4.)

2. Launch GRITS Database from the GRITS Main Menu.

3. Use the up and down arrow keysto highlight the Select a Facility option of the
DATA MENU and press <Enter> or Ssmply press <S>.

4. Press<F2>. A Source Path prompt appears on your screen.
5. At the Source Path: prompt type the full path specification for the directory that
contains the data you wish to analyze.

Example:
The directory that contains the data to be analyzed is C:\AABCLAND. To set the data directory to

C:\ABCLAND:
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a Hold the <Ctrl> and <Y> keys down simultaneously to clear the current source path.

b. Type:
C:\ABCLAND <Enter>

6. A list of Facilities stored in the selected directory appears on your screen. Use the up
and down arrow keys to highlight the desired Facility and press <Enter>. The
statistics modules are now set to look at the data stored in the selected data directory.

5.3 USEFUL MENU KEYSTROKES
The statistics modules use Lotus® 1-2-3 style menus. This means that the menu options for the

menu level you are currently on will run horizontally across the top of your screen. The most
commonly used keystrokes used in the statistics modules and tasks are listed in Table 5.2.

Keystrokes Description

<Esc> Backs out one menu level

<Enter> Executes currently highlighted menu option

</> Shortcut to the top most level of the Statistics
module menu.

(i.e., where the menu options are:
DataSet Methods GraphicsPrinter Exit )

<> <> <I> <> | Move between menu option on the current
menu level.

Table 5.2. Useful keystrokes for the statistics modules.

5.4 MANAGING DATASETS

This section details loading, saving and deleting data sets in the GRITS/STAT 5.0 statistics
modules. This section pertains to both statistics modules.

A data set consists of observations from a specified group of wells at a given facility for agiven
constituent collected between a start and end date. L oading data into a statistics module is
basicaly adatabase query building exercise. A database query defines a subset of datato load for
analysis. In the statistics module the database query is constructed by filling the prompts and
building the list of wells on the initial screen (Figure 5.1).
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[ IEYErI3d ethods raphicsPrinter E it
Eszstablish and modify set of data to analyze...
GRITEtat 5.88a — Intervals Module
Facility: Monitoring Phase: Detection
Constituent:
CAS Mumber:
Interval: Monthly
Starting: Ending: Data Mode:Log Transformed
—llpgradient sBackground Wells Dovwngradient-Compliance Wells
lell ID Depth Surf Elev Gradnt Wlell ID Depth Surf Elev Gradnt
ke - - - - - - - - - »

Figure 5.1. Theinitidl GRITS/STAT 5.0 statistics module screen.

5.4.1 CREATING DATASETS

Follow the steps below to load datainto a GRITS Statistics module. The steps are identical for
both modules.

1. If GRITS/STAT 5.0 isnot running start GRITS/STAT 5.0 (See section 2.4).

2. Use the up and down arrow keysto highlight the desired GRITS Statistics module
and press <Enter>. A screen similar to Figure 5.1 should appear. (For the
examples that follow the GRITS Statistics, Intervals Module will be used).

3. When selecting data for analys's, items under the DataSet menu option will be
used. A diagram of the menu items used to create and load a data set for analysis
are shown in Figure 5.2. Use the left and right arrow keys to highlight DataSet
and press <Enter> or smply press <D>.

Note: Menu itemsin the Statistics modules may be executed by highlighting the desired
item and pressing <Enter> or by pressing the item'’ strigger key. Thetrigger key
will appear in adifferent color than the rest of theitem’stext. The trigger keysfor
the itemsin the DataSet menu are underlined in Figure 5.2.
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DataSet

[
Scope
[ [ [ |
Facility Constituent EndDate Interval
MonitorPhase StartDate DataMode
Wells
\
[ |
Background Compliance

AsPermitted SelectSubset| | AsPermitted SelectSubset

Figure 5.2. GRITS Statistics DataSet menu items.

4, Press <S> to descend into the Scope Menu.

5. Press <F> to select the Facility option. A list of Facilitiesin the currently selected
data directory appears in a pop-up list as shown in Figure 5.3.
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Select facility for which data is to be examined

Monitor hase onstituent tartdate ndDate Data o

GRITStat 5.8Ba — Intervals Module
Facility: Monitoring Phase:
Constituent:| Facility ID Facility Hame
CAS Number:  DUNEIIL
Interval: BEMCHHMARK Benchmark Datasets
Starting: | DPMC NE-WHA :L

FARMLAKWD Region UII Farmland Facility
g GREENFIELD Greenfield Facility |
ell ID Dept INDAAAAAEAA]L ABC Landfill Su

EAGON&ASS0C Eagon & Associates. Inc.

Figure 5.3 The DataSet|Scope|Eacility pop-up displays all Facilities with data

saved in the currently selected data directory.

Note:

If the desired Facility does not appear inthelist it is probably in adifferent data directory. If
you need to select adifferent data directory exit the statistics module and follow the stepsin
section 5.2.

Use the up and down arrow keys to highlight the desired Facility and press
<Enter>.

The statistics module will now limit itself to only those constituents, wells and
sampling events from the selected Facility.

Press <P> for the MonitorPhase option. The MonitorPhase option sets the text
that appears at the top of some of the reports produced in the statistics module.
This option has no effect on the way statistics are computed.

The three options are Detection, Compliance and Corrective. Use the left and
right arrow keys and highlight the appropriate choice and press <Enter> or smply
press the appropriate trigger key.

Press <Esc> to return to the Scope menu.

Press <C> for the Constituent option. A pop-up that lists all parameters entered
into GRITS/STAT 5.0 for the selected facility appears as shown in Figure 5.4.
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acility Monitor hase tar
Pick constituent

GRITStat 5.88a — In
Facility: Seminar Example Data

Constituent:

CAS Mumber: MName Units
Interval: TENE B |
Starting:  Benzene pph

CCl4 pph
Cd Cpds ugs1
—lpgradien Chrysene pph
Hell ID Dept|| Gu pph
Mi pph
Mi dis pph
Ph pph
Toluen pph
Zn pph

Figure 5.4. The DataSet|Scope|Constituent po-
up lists all parameters entered for the currently
selected Facility.

Use the up and down arrow keys and highlight the desired constituent and press
<Enter>.

Press <S> for the StartDate option. The statistics module will load observations
with sample dates greater than or equal to the Start Date and |ess than or equal to
the End Date.

The first Sample Date on file for the selected facility will automatically appear next
to the Starting: prompt as shown in Figure 5.5.

ility Monitor hasze onetituent SEraney ndDate

tct sampling start date

GRITStat 5.8Ba — Intervals Module—

Facility: Seminar Example Data Monitoring
nstituent: Benzene
CAS Number: 1-43-2

Interval: Honthl

Starting: IETESEEF] Ending: Data H

poradient-Background YWells Dovngradient
Figure 5.5 Benzene observation with a sample date greater than or
equal to Jan. 1, 1991 and less than or equal to the Ending date will be
included in this dataset.
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10.

If the default Starting date is acceptable press <Enter>.

If you desire a different date simply typeit in at the Starting prompt and press
<Enter>. Note that when typing in a new Starting or Ending date the dates must
be entered in MMDDCCYY order (i.e., 2-digit month with aleading zero if
necessary, 2-digit day with aleading zero if necessary and a 4-digit year).

Press <E> for the EndDate option.

The last Sample Date on file for the selected facility will automatically appear next
to the Ending: prompt.

If the default Ending date is acceptable press <Enter>.

If you desire a different date Ssmply typeit in at the Ending prompt and press
<Enter>. Note that when typing in a new Starting or Ending date the dates must
be entered in MMDDCCYY order (i.e., 2-digit month with aleading zero if
necessary, 2-digit day with aleading zero if necessary and a 4-digit year).

Press <M> for DataMode. A pop-up of the two available choices as shown in
Figure 5.6 appears on your screen.

nitor hase onstituent tartdate ndDate TETEGLLE |
¥ original GRITShase data or log transformed data to a

———GRITStat 5.88a — Intervals Module

y: Seminar Example Data Monitoring Phase: G
t: Benzene

¥ 1-43-2

1: Monthly

g B1-.81-19291 Ending: B8-81-1992 Data Mode:Log T

Original
Log Transformed

Surf E

Figure 5.6. The DataSet | §cob | DataMode option sets the
default scale used by the methods in the statistics modules.

The Data Mode specifies the default scale of the observations used in the
statistical methods. The two options available in the statistical modules are
Original and Log Transformed.

The Original option will set the default scale to raw untransformed data.  The Log
Transform scale will set the default scale to the natural logarithms of the
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observations.

Most methods in the GRITS/STAT 5.0 statistics module have an override for the
Data Mode setting.

Note:

Use the up and down arrow keysto highlight the desired default Data Mode
setting and press <Enter>.

11.  Press<I>for the Interval option. A pop-up of sampling intervals appears as
shown in Figure 5.7.

bnitor hase onstituent tartdate ndDate Data ode
Erual
———GRITStat 5.88a — Intervalz Module

Monitoring Phase: Compliance

Ey: Seminar Example Data
nt =

Benzene
Intervals
Semi—Annual
Ouarterly
Monthly
Other

E.g: Aa8.-81.-1992 Data Mode:Original

D
Surf Elev Gradn

Figure 5.7 The DataSet | Scope | Interval setting sets the text that appears as
the Sampling Interval on some reports generated in the statistics modules.

The Interval option sets text that is displayed at the top of some of the reports
generated by the statistical modules. This option has no effect on the computation
of the methods.

Use the up and down arrow keysto highlight the desired Interval setting and press
<Enter>.

12.  Youarenow ready to build the list of background wells. Press <Esc> to back out
to the DataSet menu. Y our menu should now look like Figure 5.8.

Fﬂg:u; ells iew ile Tear
How much of the GRITS data set to study...

Figure 5.8. The DataSet menu.

13.

14.

Press <W> for the Wells menu.

Press <B> for the Background menu.
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15.

There are two choices at thislevel: AsPermitted and SelectSubset.

The AsPermitted option only allows you to select wells that have been entered in
GRITS Database or GRITS SAGE as upgradient wells.

The SelectSubset option alows you to select any well regardless of it’s gradient.
Press <S> for the SelectSubset option. A pop-up list of wells appears on your
screen as shown in Figure 5.9. This pop-up list allows you to tag all wells that you
want to load as Background or Upgradient wells.

For each well that you want to load as a background (or upgradient) well:

a Use the up and down arrow keys to highlight the desired well.
b. Press <Enter> to tag the well.

Note: <Enter>isatoggle. If awell isnot tagged the <Enter> will tag the well. If
awdl istagged the <Enter> will un-tag the well.

Once you have tagged all desired background wells press <Esc>.

At this point you have completed the query for background observations. The
statistics module will now load background observations.

Hs ermitted
felect backgroundsupgradient wells to be used for

GRITStat 5.88a — Intervals W
Facility: Seminar Example Data Hon i
Constituent: Benzene
CAS Mumber: T1—-43-2
Interval: Monthly
Starting: 81-81-1991 Ending: 88.-81-19%2

=Ll

Uze Tl to select a Well. Preszs ENTER to Tag-UnTag.
Figure 5.9. The DataSet | Wells | Background |
SelectSubset list box alowsyou to tag al wellsto be
considered Upgradient in this dataset.
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16. Press <Esc> to back out to the Wells menu. Y our menu should now ook like
Figure 5.10.

i ompliance
Specify background/upgradient wells. ..

Figure 5.10. The DataSet | Wells menu.

17.  Press<C> for the Compliance menu. There are two choices in the Compliance
menu: AsPermitted and SelectSubset.

The AsPermitted option only allows you to select wells that have been entered as
downgradient or compliance wellsin GRITS Database or GRITS SAGE.

The SelectSubset option allows you to select wells for use as compliance or
downgradient wells in the dataset regardless of their gradient designation.

18. Press <S> for the SelectSubset option. A pop-up list of wells appears as shown
in Figure 5.11. This pop-up list allows you to tag al wells that you want to load
as compliance or downgradient wellsin this dataset. Note that any well that has
already been selected as a background well will appear grayed in the list and may
not be selected.

iz ermitted TS ATLET
Select wells to be used as compliances/douwngradient wells for the analysis

GRITStat 5.80a — Intervals Module

Facility: Seminar Example Data Monitoring Phaze: Compliance
Constituent: Benzene
CAS Humher: 7?1-43-2
Interval: Monthly
Starting: A1-81-1791 Ending: 88.-81-1992 Data Mode:Original
—pgradient/Background Wells - Well ID Depth Surf Elev Grdnt—
lell ID Depth Surf Elev Gradnt
BW-1 u CW-1 D
Ch-2 D
CW-3 D
Chl-4 D
CH-5 D
CH-6 D
Well 1
Well 2
Well 3

Figure 5.11. The DataSet | Scope | Wells | Compliance | SelectSubset pop-up
allows you to tag compliance wells for the data set.
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For each well that you wish to tag as a compliance or downgradient well:

a Use the up and down arrow keys to highlight the desired well.
b. Press <Enter> to tag the well.

Note: <Enter>isatoggle. If the highlighted well is not tagged press <Enter> to tag the
well. If the highlighted well istagged press <Enter> to un-tag the well.

When you are finished tagging all desired compliance wells press <Esc>.

At this point you have completed the definition of the data set and all background
and compliance well observations should be |oaded.

Note: To avoid repeating steps 1 through 18 every time you want the data set you just
created proceed to section 5.4.2.

5.4.2 SAVING DATA SETS

Data sets constructed using the instructions in section 5.4.1 may be saved. This prevents you
from having to laboriously repeat the 18 steps in detailed in section 5.41 every time that you want
to load a particular data set.

Saved data sets can be loaded with the DataSet | Eile | Retrieve (see section 5.4.3) menu
option.

Follow the steps below to save the currently active data set.

Note: The steps below assume that a GRITS/STAT 5.0 statistics module is running and a
compl ete data set with observations are loaded.

1. Press the <Esc> key repeatedly until you are at the top-most level of the statistics

[ Methods CraphicsPrinter Efit
Estahlizh and modify set of data to analyze...
Fl for Help

Figure 5.12. The top-most menu level.

module menu. Y our menu should look like Figure 5.12.

2. Press <D> for the DataSet menu.

3. Press <F> for the File menu.

5.12




4, Press <S> for Save. The pop-up shown in Figure 5-13 appears on your screen.

etrieve LUl rase
Save current dataset to disk

GRITStat 5.80a — Intervalz Module
Facility: Seminar Example Data Monitoring Phase: Compliance

Save Current Scope to File
Options

reate a new setup...

Oueruwrite an existing setup...

Cancel

Figure 5.13. Options under DataSet | Eile | Save.

Use the Create a new setup... option to save a data set for the first time.

Use the Overwrite an existing setup... option if you want to save changesto an
existing data set. (i.e., A well has been added to or removed from the setup, the
Beginning or Ending date has changed, etc. )

Use the Cancel option to abort.

Highlight the desired option and press <Enter>.

5. If you selected the Create a new setup option... the dialog shown in figure 5.14
appears on your screen.
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etrieve Ul rase
Save current dataset to disk

GRITStat 5.88a — Intervals Module

Facility: Seminar Example Data Monitoring Phase: Compliance
Co Setup Information Description
G
Setup Mame: _
Uzer Mame:
——| Description: —
el
BW-

Figure 5.14. The Create a new setup dialog.

The Setup Name is the free format textual description that will appear in the list
of previoudy defined data sets when you next |oad the data set (see section 5.4.3).
Typein a Setup Name that is meaningful to you and press <Enter>. Setup Name
may be up to 30 characters in length.

The User Name is optional. User Name aso appearsin thelist of previoudy
defined data sets .

Description is optional. The Description field is free format textual description
that does not appear in the list of previously defined data sets.

Press <Page Down> to save this data set.

Press <Esc> to abort saving.

6. If you selected the Overwrite an existing setup... option the dialog pop-up list of
previously saved setups as shown in figure 5.15 appears on your screen.
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etrieve ENH rase
Save current dataset to disk

| GRITStat 5.80a — Intervals Module |

Facility: Seminar Example Data Monitoring Phase: Compliance
Save Current Scope to File

——Setup Name User Mame Date
irsenic Benchmark Dataset Doug Kimzey = 00000 WM2/15/9%
Benchmark Chromium Set Doug Kimzey B2/16-76
Benchmark Copper Data Doug Kimzey B2-8%?. 796
Benzene MDK 182296
Control Chart Doug Kimzey ag 1792
DataSet—-File-Save #2 Doug Kimzey A3-18.-94
DataSet-File-Save Kimzey Doug Kimzey A3-/18.-94
Eagon & Associates TDS Data Doug Kimzey A3-18.-94

L

Figure 5.15 The Overwrite an existing setup... list box allows you to select the
previously saved data set that you want to overwrite.

Use the up and down arrow keys to highlight the data set that you want to
overwrite.

Press <Enter> to overwrite the highlighted data set or
Press <Esc> to abort the save.
5.4.3 LOADING PREVIOUSLY SAVED DATA SETS

This section walks you through loading a data set that was saved with the procedure described in
section 5.4.2. To load a previously saved data set follow the instructions below.

1. Press the <Esc> key repeatedly until you are at the top-most level of the statistics
module menu. Y our menu should look like figure 5.12.

2. Press <D> for the DataSet menu.
3. Press <F> for the File menu.

4, Press <R> for Retrieve. A pop-up list of previously saved data setsin
alphabetical order appears as shown in figure 5.16.
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etrieve FEWg  rase
Save current dataset to disk

| : GRITStat 5.88a — Intervals Module

Facility: Seminar Example Data Monitoring Phase: Compliance
Save Current Scope to File —
r—Setup Name lUzser Mame Date
T"
Levene’'s Test Doug Kimzey A8 -17-92
HESL Sanitary Landfill Doug Kimzey 05,3895
New Arsenic Example Doug Kimzey A@3-88.-94
New Benzene Example Doug Kimzey @5.-24-94
Hew Copper Example Doug Himzey A3.-08.-94
Hew Lead Setup Doug Kimzey H3-88.-24
Non—Parametric ANOUA Doug Kimzey @5-25-94

Figure 5.16. The pop-up list of previously saved data sets under DataSet | Eile |

Retrieve.

Use the up and down arrow keys to highlight the desired data set and press

<Enter> to load it.

Press <Esc> to cancel DataSet | File | Retrieve.

Note: Thelist of previously saved data setsis saved in the selected data directory. If the
list does not contain the desired data set you may need to switch data directories (see

section 5.2).

5.4.4 DELETING PREVIOUSLY DEFINED DATA SETS

The GRITS/STAT 5.0 statistics modules have aDataSet | Eile | Erase option for removing
unwanted data sets. It should be understood that this option only removes a data sets listing in the
list of previously saved data sets and does not delete the data. After a data set is erased with the
DataSet | Eile | Erase option, the data set may be reconstructed by following the stepsin

section 5.4.1.

If you wish to delete the actual data you must use either GRITS Database or GRITS SAGE.

To remove a previoudly saved data set from the list that appears under DataSet | Eile | Retrieve

follow the steps below.

1. Press the <Esc> key repeatedly until you are at the top-most level of the statistics

module menu. Y our menu should look like figure 5.12.
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2. Press <D> for the DataSet menu.
3. Press <F> for the File menu.

4, Press <E> for Erase. A pop-up list of previousy saved data sets appears as
shown in figure 5.16. Use the up and down arrow keys to highlight the data set
you want to remove from the list and press <Enter>.

5. The warning shown in figure 5.17 appears on your screen. If you want to remove
this data set highlight Yes and press <Enter>. If you are having second thoughts
highlight No and press <Enter>.

etrieve ave e

Eraze selected existing dataset file

GRITStat 5.88a — Intervals Module

Facility: Seminar Example Data Monitoring Phazse: Compliance
Constituent: —% THIS SETUP WILL BE PERMAMENTLY REMOUED »x——17F
CAS Mumber: |Are vou sure vou want to delete this setup?

Interval:

Starting: MO YES

owngradient Compliance

radient “Backgroun e
rf Eleu

) 5
Well ID Depth Surf Elev Gradnt g Well ID Depth
Bl-1 u Cl-1

Figure 5.17. Warning shown to allow users to change their minds prior to removing a data set
from the list of previously save data sets.

I ells
Su Gradnt
D

5.5 THE DATASET VIEW OPTIONS
The DataSet | View menu contains options that allow you to view and print a textual summary
of the currently loaded data set, produce time series plots of the data, setup a filter based on

measurement qualifiers and view system status. The options under the DataSet | View menu are
shown in Figure 5-18.

5.5.1 DATASET VIEW SUMMARIZE

The DataSet | View | Summarize option is used to view observations and summary statistics
well by well. The instructions below assume that a data set is currently loaded in the GRITS
Statistics module.

1. At the GRITS Statistics menu press </>. Thiswill take you to the top most level
of the GRITS Statistics menu (Figure 5-12).

2. Press <D> to descend into the DataSet menu.

5.17



3. Press <V> to descend into the View menu.

4. Press <S> to show the Well Summary Statistics dialog as shown in Figure 5-19.
Table 5-2 describes the summary statistics displayed for each well:

Column Description
N Number of observations
%ND Percentage of Nondetects

Max Value Maximum observation

Min Vaue Minimum observation

Mean Mean of the N observations

Std Dev Standard Deviation of the N observations
Table 5-2. Well Summary Statistics shown in DataSet | View | Summarize.

Summarize Qualifiers Plot PRint SY¥stemStatus
Descriptive statistical summaries of the current dataset
F1 for Hel

Aell ID N xHND Hax Value Min Ualue Mean Std Dev —
BG-1 18 7] 25 . 488 14.988 28.418 3.736
BG-2 [ %] 21.188 8.980 16.458 4 582
CH-1 6 17 25.908 a.580 15.388 8.648
CH-2 8 13 83.5088 a.58m 23.387 25.983
BG-3 a a a.888 a.88n a.88n B.8688

Ja 7

Uze Tt} to scroll through well statistics.Press Enter for Well Data.Esc Exits.
Figure 5-19. Well Summary Statistics dialog under DataSet | View | Summarize.

Note: If the Data Mode is set to Log Transform the displayed summary statistics
will be computed on the natural logarithms of the observations.

5. To view the individual observations from a given well use the up and down arrow
keys to highlight the desired well and press <Enter>. The Well Observations
dialog appears on your screen as shown in Figure 5-20. Use the up and down
arrow keysto scroll through the observations for the selected well. Table 5-3
describes the columns in the observations table.
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Column Description

Date Sampling date that the observation was collected.
Original Data Observation on the original scale

Units Measurement units

LnData Natural Logarithm of the observation

Qualifier Measurement Qualifier

Table 5-3. Columns in the observations table.

[ MNEYEEY Gualifiers FPlot PHint 5YstemStatus
Descriptive statistical summaries of the current dataset

{lell Obhservations
Well Name:BG-1 ——Original 1 T Ln Transformed—
Well Gradient:Upgradient Min Ualue: 14.988 Min Ualue: 2.781
Ohzervations: 1A Hax Ualue: 25.4880 HMax Ualue: 3.235
Mon—-Detects: a Mean: 20_418 Mean: 3.8684
“ND: @ Std Deu: 3.736 Std Dew: @.188
- Date Original Data Units Ln Data Qualifier .
Feh 01,1995 18208 pph 2.901
Mar BA1.1995 21.788 Prh 3.877
Apr 81,1995 25408 Pph 3.235
May B1.1995% 24.5688 prh 3.199
Uze T4 to scroll through Well Data. Esc Exits 345928 Free

Figure 5-20. The Well Observations diaog.

Press <Esc> or <Enter> to return to the Well Summary Statistics dialog
(Figure 5-19). Press<Esc> at the Well Summary Statistics dialog to return to
the DataSet | View menu.

To obtain a printout of the observations and well summary statistics see section
5.5.4.

5.5.2 DATASET VIEW QUALIFIERS

The DataSet | View | Qualifiers option allows you to exclude observations from the data set
based on their measurement qualifiers. (See section 3.5.1.1 for assigning a measurement qualifier
to an observation). The instructions below assume that a data set isloaded in the GRITS
Statistics module.
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1. At the GRITS Statistics menu press </>. Thiswill take you to the top most level
of the GRITS Statistics menu (Figure 5-12).

2. Press <D> to descend into the DataSet menu.
3. Press <V> to descend into the View menu.

4, Press <Q> to execute the Qualifiers option. The Filter Qualified Data diaog
shown in Figure 5-21 appears on your screen.

Filter Qualified Data

Exclude ohservations with the fulluwini iualifiers:

Enter a list of gqualifiers separated by commas to exclude
from analysis. Leave bhlank to include all observations

ESAMPLE:AA.AB.C .AC will exclude all observations
flagged with these gqualifiers.

MOTE:Use two spaces for each gualifer in the list
as shown in the example.

Figure 5-21. The Filter Qualified Data dialog.

5. Enter alist of qualifiers separated by commas. Use two characters for each
qualifier you enter. After you have specified the qualifier list press <Enter>. Any
observation flagged with a measurement qualifier entered in the Filter Qualified
Data diaog will be excluded from andysis.

Example: Nondetects in a given data set have been flagged by the user with the measurement
qudifier U. To exclude all nondetects from the data set to produce a Detects Only Probability Plot U
isentered in the Filter Qualified Data dialog prior to running the Probability Plot method. Figure 5-
22 showsthe Well Summary Statistics dialog prior to entering U in the Filter Qualified Data
dialog. Figure 5-23 showsthe Well Summary Statistics dia ogs after the filter has been applied.
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ell 1D N _%ND Max Ualue Min Ualue Me an Std Deu r#ell ID N _zHND Max Ualue Min Ualue Me an Std Deu

BG-1 8 63 7.508 2.500 4.050 2179 BG-1 3 ] 7. 500 [T 6.633 8. 777

BG-2 & 58 9.200 2.580 4.9680 2.767 BG-2 1 a 9.208 5.900 7.380 1.581

CU-1 4 25 18.4008 .588 6.725 386 CH-1 3 a 18.488 6.208 8.133 2.128

Cl-2 4 75 5.60 2.580 3.275 1.558 CcH-2 1 a 5.660 5.6808 B.088

BG-3 g % 6.708 .580 3.388 688 BG-3 2 a 6.708 5.400 6.850 0.919
32 5% 13 a

Use t1 to scroll through well statistics.Press Enter for Well Data.Esc Exits.

Figure 5-22. The Well Summary Statistics dialog
prior to applying thefilter.

Use T4 to scroll through well statistics.Press Enter for Well Data.Esc Exits.

Figure 5-23. The Well Summary Statistics dialog
after thefilter is applied.

To clear the filter so that all observations are included regardless of the
measurement qualifiers go to the Filter Qualified Data dialog and hold the
<Ctrl> and <Y> keys down at the same time to clear the qualifierslist. Press

<Enter>.
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553 DATASET | VIEW | PLOT

The options under the DataSet | View | Plot option are used to produce plots of analyte vs.
time. Each trace on the plot represents an individual well. The instructions below assume that a
data set is loaded in the GRITS Statistics module.

1. At the GRITS Statistics menu press </>. Thiswill take you to the top most level
of the GRITS Statistics menu (Figure 5-12).
2. Press <D> to descend into the DataSet menu.
3. Press <V> to descend into the View menu.
4, Press <P> to descend into the Plot menu. The options under the Plot menu are
summarized in Table 5-4.
The Background, Compliance, and PlotSelected options produce the actual
plots. Prior to displaying the plots the Plot Setup dialog (section 5.6.3.1) allows
you to customize the plot. Press <Page Down> at the Plot Setup dialog to
proceed to the time series plot (Figure 5-24) or press <Esc> to return to the
DataSet | View | Plot menu.
The Select option of the DataSet | View | Plot menu is used to include or
exclude individua wells from plotting and analysis (section 5.6.3.2).
Instructions for printing a plot are detailed in section 5.6.3.3.
Plot option Description
Background Time series plot of Background Wells only.
Compliance Time series plot of Compliance Wells only.
PlotSelected Times series plot of selected Background and Compliance Wdlls.
Select Allows user to include/exclude wells from time series plots and analysis.
GraphicsPrinter | Allows usersto specify agraphics printer and port.

Table 5-4. Plot menu options.
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Benchmark Data
Copper, total Jan @1, 1995 Ooct @1, 1995

12. 88—

Cu (pphl

G1/28/95 W@3723795 @5717795 @7/117955 @9-/83795
@1 B1/35 B2/24/95  @AS20/95  Be/L3-95  BBS@7-95 @3- 30/95

Sample Dates
+BG-1 HBG-2 OCH-1 CH-2 & BG-3
M Hondetects

Figure 5-24. Time series plot produced by using the DataSet | View | Plot |
PlotSelected option.
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5.5.3.1 CONFIGURING PLOTS

Upon executing the Background, Compliance or PlotSelected option of the DataSet
| View | Plot menu the Plot Setup dialog appears on your screen (Figure 5-25). The
Plot Setup dialog alows you to customize the time series plot scales and titles.

The entries of the Plot Setup dialog are described in Table 5-5. Use the up and down
arrow keysto navigate between entries. Press <Page Down> to proceed to the plot or
press <Esc> to abort and return to the DataSet | View | Plot menu.

Plot Setn
IBi AT HBenchmark Datasets
SR i N rsenic,. total Jan @1, 1995 To Oct H1, 1995
b st anple Dates
Y—Axis:}
Footnote:
Max =
Min:
Increment:
Start Date:
End Date:
Increment:

Draw horizontal line for detection limit 73
IMCLUDE 3-5D LIMES FOR:
Fooled background observations?

Individual background wells?
All individuwual wells?;| = ND > 15

# Sdince the percentage of nondetects exceeds 15, heavy
censoring of the data exists. Interpret with care. The
mean and 3-5D limits may be biased.

—] Press Esc to cancel. Presszs Page Down to plot. p———

Figure 5-25. The Plot Setup dialog for the Background, Compliance, and
PlotSelected options of the DataSet | View | Plot diaog.

Plot Setup dialog entry Description

Title Plot Title

Subtitle Plot Subtitle

X-Axis X-AxisTitle

Y-Axis Y-AxisTitle

Footnote Plot Footnote

Max Maximum analyte concentration to plot

Min Minimum analyte concentration to plot

Increment Size of division between adjacent tick marks on
the Y-Axis.
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Start Date Earliest sampling date to plot

End Date Last sasmpling date to plot

Increment Number of days between tick marks on the X-
AXxis.

Draw horizontal line for detection limit? If Y isentered a horizontal red dashed line will

be drawn at the analyte' s detection limit.

INCLUDE 3SD LINES FOR

Pooled background observations? If Y isentered horizonta lineswill be drawn
for the mean of the pooled background wells
and the mean + 3-SD.

Individual background wells? If Y isentered mean and mean + 3-SD lines are
drawn for each individua background well.

All individual wells? If Y isentered mean and mean + 3-SD lines are
drawn for each individua well.

Table 5-5. Plot Setup dialog entries.
5.5.3.2 INCLUDE / EXCLUDING WELLS FROM PLOTS AND ANALYSIS

The Select option of the DataSet | View | Plot menu is used to toggle awell’s Selection
Flag. If awell’s Selection Flag is ON the well isused in all plots and methods. If the
well’s Selection Flag is OFF the well is excluded from plots and methods. Press <S>
from the DataSet | View | Select menu to execute the Well Selection dialog shownin
Figure 5-26. Note that the Well Selection dialog can aso be accessed by some of the
methods in GRITS Statistics Intervals Module.

Selected? UWell ID H xND Hean Std Dev Position
W[ BG—1 i@ 5] 20_41 3.74 Background-Upgradient
) BG-2 b A 16 .45 4.5%8 Background-Upgradient
M) Ci-1 6 17 15.38 8.65 ComplianceDownGradien
) Ch-2 8 13 23.39 25_978 ComplianceDownGradien

Figure 5-26. The Well Selection dialog.

Use the up and down arrow keysto highlight awell. Press <Enter> to toggle the well’s
Selection Flag. A check mark (V) appearsin the Selected? column of the Well
Selection dialog if the well’s Selection Flag isON.
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5.5.3.3 PRINTING PLOTS

There are several methods for printing plots from the GRITS Statistics modules. If you
arerunning GRITS/STAT from an MS DOS Window in Windows 3.x or Windows 95
and use aword processor such as Microsoft® Word or Corel® WordPerfect the easiest
method is to copy and paste the plots into aword processor document.

If you have alocal printer attached directly to your PC you may specify a printer with the
GraphicsPrinter option of the DataSet | View | Plot menu and press <Alt> <P> while
viewing the plot. Instructions for each method are presented below.

Printing plots in MS Windows

If you are running GRITS/STAT in aDOS Window from MS Windows and are
familiar with aword processor package follow the steps below.

1. While viewing aplot (i.e., Time Series, Box Plot, Probability Plot ) ina
GRITS Statistics module hold the <Alt> and <Print Screen> keys down
a the sametime. Thiswill copy the plot to the clipboard.

2. Switch to your word processor and use the Edit | Paste option to paste
the plot into your document. For information on formatting the plot
consult your word processor’ s documentation.

3. Use the Eile | Print option of your word processor to print the plot.

Printing plots to a local printer

If you have aloca printer attached to your PC and simply wish to print a plot
follow the steps below.

1. If you have not set up a graphics printer go to the GraphicsPrinter menu
under DataSet | View | Plot. The GraphicsPrinter option has two
options: PrinterType and Port.

a Press <T> to execute the PrinterType option. A pop-up dialog
appears and shows the currently selected printer (Figure 5-27).
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Currently Selected Printer

HP LaserdJet.HP DeskJet and compatible printers
Resolution:758x768

Press any key to continue

Figure 5-27. The Currently Selected Printer pop-up dialog.

If the printer shown in the Currently Selected Printer pop-up is
the desired printer press <Esc> to return to the DataSet | View |

Plot | GraphicsPrinter menu.

If the printer shown is not the desired printer press <Enter>. A
pop-up list of printers appears as shown in Figure 5-28.

EPSON
EPSON
EPSON
EPSON
EPSON
EPSON
EPSON
EPSON
EPSON

—FPrinter

?—pin,
24—pin
24—pin
24—pin
24—pin
24—pin
24—pin
24—pin
?—pin,

Marrow carriage and compatible printers

Marrow carriage and compatible printers

(LQ Seriesz>» Narrow carriage and compatihles
(LG Seriesz>» Narrow carriage and compatihles
Narrow carriage color printerzs and compatihles
Narrow carriage color printers and compatihles
MNarrow carriage color printers and compatihles
(LG Seriesz> Wide carriage and compatihles

(LG Series> Wide carriage and compatihles

Wide carriage and compatibhle printers

Reszsolution—

28x488
728x768

180Ax4808
180Ax768
180Ax4808
180Ax4808
18084808
816x18008
1632x18680A
816x728

Figure 5-28. The Printer Type diaog.

Use the up and down arrow keysto highlight the desired printer

and press <Enter>.

Note: Y our exact printer type may not appear in the list. Choose

the closest printer to your printer type.

Press <P> to choose the Port option of the DataSet | View | Plot |

GraphicsPrinter menu. The Port dialog appears as shown in Figure 5-29.
Use the up and down arrow keys to highlight the port that your printer is
attached to and press <Enter>. If your printer is attached to LPT3: or you
want to print the plot to afile highlight the Filename option and press
<Enter>. The Graph File pop-up dialog will appear as shown in Figure 5-
30. Enter alega MS DOS filename or aport (i.e., LPT3:) and press
<Enter>.
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PrinterType [Yifys
Port selection
F1 for Help
Port
LPT1:
LPT2:
J Filename

Figure 5-29. The Port dialog

Graph File
Filename :

Figure 5-30. The Graph File diaog

While viewing aplot (i.e., Time Series, Box Plot, Probability Plot ) ina
GRITS Statistics module hold the <Alt> and <P> keys down at the same
time.

If you have selected aport (i.e., LPT1:, LPT2:) the printout will be sent to
the printer attached to the selected port.

If you have selected a Graph File afile will be created in GRITS Statistics
directory. If you areinthe GRITS Statistics,Intervals Module the Graph
File will be created in the \GRITS500\MODULEL1 directory. If you arein

the GRITS Statistics, ANOVA, Two-Sample,Control Chart Module the
Graph File will be created in the \GRITS500\MODULEZ2 directory.

Printing a Graph Plot

Graph Files must be printed with the MS DOS COPY command. To print
a Graph File follow the instructions below:

a Exit GRITS/STAT to the MS DOS prompt.

b. At the MS DOS prompt switch to the directory that contains your
plot file.
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If you created the Graph File in the GRITS Statistics,Intervals
Module type:

<CD \GRITS500\MODULE1> <Enter>

Y our DOS prompt should look like this:
C:\GRITS500\MODULE1>_.

If you created the Graph Filein the GRITS
Statistics, ANOVA, Two-Sample,Control Chart Module type:

<CD \GRITS500\MODULE2> <Enter>

Y our DOS prompt should look like this:
C:\GRITS500\MODULE2>_.

Type the following MS DOS command:
<COPY /B filename LPTn:> <Enter>

where filename is the name of your Graph File and n the the port
your printer is attached to.

Example: To print GRAPH.PLT to the printer attached to LPT1:
type:

<COPY /B GRAPH.PLT LPT1:> <Enter>

For more information on MS DOS commands consult your MS DOS
manual .

5.5.4 DATASET | VIEW | PRINT

The DataSet | View | Print option prints a textua list of observations and summary

statistics to your local printer. To obtain a hard copy printout of the currently loaded data

set follow the instructions below:

At the GRITS Statistics menu press </>. Thiswill take you to the top
most level of the GRITS Statistics menu (Figure 5-12).
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2. Press <D> to descend into the DataSet menu.

3. Press <V> to descend into the View menu.

4. Press <R> to execute the Print option. Thiswill print atextual list of

observations and summary statistics to your local printer.

5.5.5 DATASET | VIEW | SYSTEMSTATUS
The DataSet | View | SystemStatus option displays the currently selected data
directory, the disk space available on the data directory drive, total conventional memory,
arough estimate of the maximum number of observations GRITS Statistics can load and

the type of video adapter on your PC. To view the System Status dialog follow the
steps below.

1. At the GRITS Statistics menu press </>. Thiswill take you to the top
most level of the GRITS Statistics menu (Figure 5-12).

2. Press <D> to descend into the DataSet menu.

3. Press <VV> to descend into the View menu.

4, Press <Y> to execute the launch the System Status dialog (Figure 5-31).

GRITStat Status

Data Directory:D:~GRITS58B~SEMINARS™.
Diskspace Available: 31826832

Total Memory: 655360
fAvailabhle Memory: 345228

Maximum Mumbher of Ohservations: 2217

Uideo Adapter:UGA

Press any key to continue

Figure 5-31. The System Status diaog.

5.6 THE METHODS MENU
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The Methods menu in each GRITS Statistics module contains the statistical methods.
Table 5-1 lists dl statistical methods available in the GRITS/STAT Statistical Modules
and the Module each method is located in. Both statistical modules contain Normality
Tests (section 5.6.1), Probability Plots (section 5.6.2), Box Plots (section 5.6.3) and
Levene s Test (section 5.6.4).

5.6.1 METHODS | NORMALITY | TESTS (Both GRITS/STAT Statistical Modules)

The Methods | Normality | Tests option performs the following Normality Tests:

. Skewness Coefficient
. Shapiro-Wilk (if the total number of observationsis less than 50)
. Shapiro-Francia (if the total number of observationsis 50 or more)

For statistical guidance on these tests consult Section 5.1 of the Statistical
Analysis of Groundwater Data: Unified Guidance.

The instructions bel ow assume that a data set is |loaded.

1. At the GRITS Statistics menu press </>. Thiswill take you to the top
most level of the GRITS Statistics menu (Figure 5-12).

2. Press <M> to descend into the Methods menu.
3. Press <N> to descend into the Normality menu.
4, Press <T> to execute the Summary of Tests of Data Normality dialog
(Figure 5-32).
Elests g

Run Mormality Tests of Observations...

Summary of Tests of Data Mormality
Scale Observations:
Statistic Original Log
Wells:
Mean
Std. Deu. Compliance
Kurtosis A1l Wells
Minimum Individual Well
Maxcimum
fcale
Mormality Test Original Log Comments
Skewness #*# = Data may not be normally
Coefficient distributed
# = Data are not normally dist-—
ributed at 5% significance level

Wee 11 to highlight Wells to test. Press ENTER to select. ESC fAhorpts.

Figure 5-32. The Summary of Tests of Data Normality dialog.
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5. Use the up and down arrow keys to highlight the desired Wells pooling
option and press <Enter>. Each optioninthelist isdescribed in Table 5-
6.

Wells pop-up option Description

Background Datafrom all selected background wells will be pooled.
Compliance Datafrom all selected Compliance Wellswill be pooled.

All Wells Datafrom all wellswill be pooled.

Individual Well Datafrom asingle well will be used After selecting the Individua

WEell option a pop-up list of wells appears as shown in Figure 5-33.
Use the up and down arrow keys to highlight the well you wish to test
and press <Enter>.

S Tlots
Run Normalit Tests of Observations...

flells:
Mell ID Grad Ohs Min Max Mean Std Dev
[BG—1 1] 20.8468 186. 864 35.800 29 . 7611
BG-2 u 26.848 126.888 43.125 36.541

woooofl

20 808 268.800 131.250 188915
26.608 116.968 33.750 31.595

o
=
)
]
e

se td to highlight Yells to test. Press ENTER to select. ESC Aborts.

Figure 5-33. Pop-up Well Selection dialog

Table 5-6. The Wells pooling options.

6. The Test pop-up appears on your screen as shown in Figure 5-34.
Test:
Resziduals

Figure 5-34. The Test pop-
up.

Select the Observations option to test the origina observations for
normality.

Select the Residuals option to test the residuals for normality.

Highlight the desired option and press <Enter>. Statistics and Normality
Tests are computed on both the original and natural log (i.e., In) transform
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scale (Figure 5-35).

[N Plots

Run Mormality Tests of Ohservations..

Summary of Testz of Da

ta Mormality

Scale Ohservations: 16
Statistic Original Log
Wells:-Background
Mean 39.8625 3.41923 Test:0bservations
Std. Dev. 32.4663 A.67868
Kurtosis A.??57? -8.6771 Shapiro—Wilk Critical Ualues
Hinimum 260 . 88048 2.9957
Haximum 12A.AAAA 4_7875 1x:8_.8448
Ccu B.8311 B8.195%9 Lx:@.8878
Scale
Hormality Test Original Log Comments
Skewness 1.4408 = 1.0162%|= = Data may not he normally
Coefficient distributed
Shapiro-tilk B.6550= B.6578%|* = Data are not normally dist-
Test Statistic ributed at 5 significance level

STTEETE  PRINT

345728 Free

Figure 5-35. Summary of Tests of Data Normality dialog

The Skewness Coefficient and Shapiro-Wilk Statistic (or Shapiro-Francia
Statistic for more than 50 observations) are computed for data on the

origina and In scales. If the computed statistic indicates that the data may
not be normally distributed an asterisk appears to the right of the statistic.

7. Two options appear at the bottom of the Summary of Tests of Data
Normality didlog: CONTINUE and PRINT.
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PRINT Option

The PRINT option prints the Summary of Tests of Data Normality
dialog to your local printer.

CONTINUE Option

The CONTINUE option closes the Summary of Tests of Data
Normality dialog and returns to the Methods | Normality menu.

Use the left and right arrow keys to highlight the desired option and press
<Enter>.

5.6.2 METHODS | NORMALITY |PLOTS  (Both GRITS/STAT Statistical Modules)
The Methods | Normality | Plots option:

. Produces a probability plot on user specified data
. Computes Filliben's Probability Plot Correlation Coefficient (r).

For statistical guidance consult of the Section 5.1 of Statistical Analysis of
Groundwater Monitoring Data: Unified Guidance.

The instructions bel ow assume that a data set is |oaded.

1. At the GRITS Statistics menu press </>. Thiswill take you to the top
most level of the GRITS Statistics menu (Figure 5-12).

2. Press <M> to descend into the Methods menu.
3. Press <N> to descend into the Normality menu.

4. Press <P> to execute the Plot option. The Probability Plot dialog shown
in Figure 5-36 appears on your screen.
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Tests [JOET
Probability Plots...

Probahility Plot

Data Mode:Original
Facility:BENCHMARK Benchmark Datasets
Permit Type:«w No Permit Type Specified »»
Constituent:Cr Chromium,. total
Starting:Jan @1, 1995 Ending:Aug A1, 1995

Data Mode:
Wells:| WELELEN]
Test:| Log Transform

Ohservations:
Mean:

£td Dewv:
Minimum:
Maximum:
Median:
Skewness:

lUse T4 to highlight the desired Data Mode. Press ENTER to select. ESC Aborts

Figure 5-36. The Probability Plot dialog.

5. The two choices for Data Mode are Original and Log Transform.

Select the Original option to produce a probability plot and compute

Filliben’s Probability Plot Correlation Coefficient on the raw untransformed

data

Select the Log Transform option to produce a probability plot and
compute Filliben's Probability Plot Correlation Coefficient on the natural
logarithms of the selected data.

Use the up and down arrow keys to highlight the desired option and press

<Enter>.

6. The Wells prompt appears and prompts for pooling options (Figure 5-37).

Pooling options are described in Table 5-6. Use the up and down arrow
keysto highlight the desired option and press <Enter>.

Wells:

H

Compliance

All Wells
Individual Well

Figure 5-37. TheWells
prompt.
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7. The Test pop-up appear on your screen as shown in Figure 5-34. Select
the Observations option to produce a probability plot on observations.

Select the Residuals option to produce a probability plot on residuals.

Highlight the desired option and press <Enter>. Filliben’s Correlation
Coefficient for Probability Plots, Quantiles and summary statistics are
computed for the selected data and displayed in the Probability Plot
dialog (Figure 5-38).

ests |
Probahilit Plots...

Probability Plot

rData Mode:Original
Facility:BENMCHMARK Benchmark Datasets

Permit Type:ww Ho Permit Type Specified »»

Constituent :Cr Chromium,. total
Starting:Jan 81, 1995 Ending:Aug @1, 1995

Data Mode:0Original

- pph  Order Probh Quantileq Wlells :Background
20 ._ AR 1 L. 882 —1.565 Test:0hservations
2000008 2 11.765% -—-1.187 Obhservations: 16
2006000 3 17.647 -0A.929 Mean: 39.8625
20068008 4 23.5%29 -A.722 Std Dew: 32.4663
2086888 5 29.412 -A.541 Minimum: 2086888
20.06808 6 35.294 -@.377 Maximum: 1208088
200008 Vo41.176 -B.223 Median: 20.060008
20.06008 8 47.859 -8.874 Skewness: 1.4488

Correlation Coef: A.8088=

Rio=HA.81.M>:8.912
R{x=A.85,.N>:8.748

se T4 to scroll through probability plot parameters. Press Enter to plot.

Figure 5-38. The Probability Plot dialog after data has been selected.

The computed Filliben’s Correlation Coefficient is displayed to the right of
the Correlation Coef. prompt. If the correlation coefficient is flagged
with an asterisk (*) the data may not be normally distributed at the 1%
level of significance.

The order statistics used to construct the probability plot are shownin alist
box at the left of your screen. Use the up and down arrow keys to scroll
through the order statistics. Press <Enter> when you are finished.

8. Three options become available: PRINT, PLOT and CONTINUE.
PRINT Option
To print the order statistics and summary statistics and the Filliben's

Correlation Coefficient use your left and right arrow keys to highlight the
PRINT option and press <Enter>.
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PLOT Option
To proceed to the Probability Plot (Figure 5-39) use the left and right
arrow keysto highlight PLOT and press <Enter>.

Erokakilit FPlot of Cyr Concentrations
Selected Background Hells Jan 81, 19953 To Awg 81, 1995

MHormal Quantiles

9. 86 BG.lﬂﬁ 120,00

Figure 5-39. Probability Plot produced with the Methods | Normality | Plots option.

See Section 5.5.3.3 for instructions on printing the plot.

Press <Esc> to return to the Probability Plot dialog.

CONTINUE Option

To close the Probability Plot dialog and return to the Methods |
Normality menu highlight the CONTINUE option and press <Enter>.

5.6.3 METHODS | VARIANCE | LEVENE’S TEST (Both GRITS/STAT Statistical Modules)

The Methods | Variance | Levene’s Test option:
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Runs Levene's Test for Homogeneity of Variance on the currently loaded data set.
Background wells are pooled together in one group and the individual compliance
wells comprise the remaining groups.

Note: The Levene stest implemented in GRITS Statistics automatically pools all selected
background wells into one group. If you wish to exclude one or more background wells from
Levene stest usethe DataSet | View | Plot | Select option to toggle the well selection
flags (Section 5.5.3.2).

For statistical guidance consult Section 5.2 of the Statistical Analysis of
Groundwater Monitoring Data: Unified Guidance.

The instructions bel ow assume that a data set is |oaded.

1. At the GRITS Statistics menu press </>. Thiswill take you to the top
most level of the GRITS Statistics menu (Figure 5-12).

2. Press <M> to descend into the Methods menu.
Press <V> to descend into the Variance menu.

4, Press<L>. The Levene’s Test dialog appears on your screen as shown in
Figure 5-40.

Box FIots
Levene’'s Test for Homogeneity of Uariance
Levene’s Test For Homogeneity of Uariance

Data Mode:
Facilit| PECELEN chmark Datasets
Permit Typ] Log Transform
Constituen total
Starting:Jan A1, 1995 Ending:0ct 81, 1995

Uze Tl to highlight the desired Data Mode. Press ENTER to select. ESC Aborts

Figure 5-40. TheLevene’s Test diaog.

5. Highlight the Original option to perform Levene' s Test on the original
scale.
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Highlight the Log Transform option to perform Levene's Test on the
natural log scale.

Press <Enter>.
6. A pop-up appears on your screen and prompts you for the Significance

Level (Figure 5-41). Enter the desired Significance Level and press
<Enter>.

Significance Level{wu}:

Figure 5-41. Prompt for the
Significance Level.

7. The one-way ANOVA table is computed and displayed in the Levene’s
Test diaog.

Levene's Test ox Plots

Levene's Test for Homogeneity of Uariance

Levene's Test For Homogeneity of Uariance
rData Mode:Original

Facility
Permit Type
Constituent

Starting

:BENCHMARK

:Detection

Benchmark Datasets

:Cu Copper. total

sJan 81, 199%

Ending:0ct @1, 1995

Source of Sum Degrees Mean sgquares Computed F
Variation of sguares of freedom

Between wells 3.83 2 1.51 1.33
Mithin wells 32.98 29 1.13

Total 35.93 il

Tabulated F at «x= A.85%8 3.33
Since the computed F does not exceed the tabulated F, the assumption of equal

variances may be accepted.
CONT INUERR 3 L, 1§

Figure 5-42. Levene's Test results.

8. The CONTINUE and PRINT options become available.
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PRINT Option
Use the left and right arrow keys to highlight PRINT to print the results to
your local printer.

CONTINUE Option
Highlight CONTINUE to return to the Methods | Variance menu.

Press <Enter>.
5.6.4 METHODS | VARIANCE | BOX PLOTS (Both GRITS/STAT Statistical Modules)
The Methods | Variance | Box Plots option:
. Produces Box Plots for each selected well and pooled Background Well data.

For statistical guidance consult Section 5.2 of the Statistical Analysis of
Groundwater Monitoring Data: Unified Guidance.

The instructions bel ow assume that a data set is |loaded.

1. At the GRITS Statistics menu press </>. Thiswill take you to the top
most level of the GRITS Statistics menu (Figure 5-12).

2. Press <M> to descend into the Methods menu.
3. Press <V> to descend into the Variance menu.
4. Press <B> to execute the Box Plots option. The Box Plots diaog

appears on your screen as shown in Figure 5-43.
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Levene’s Test

Box Plots
F1 for Help

Box Plots

Data Mode:Original
Facility:BENCHMARK Benchmark Datasets

Permit Tupe:Detection

Constituent:Cu Copper, total
Starting:Jan A1, 1995 Ending:0ct 81, 1995

Data Mode: | RDELEN]
Log Transform

Figure 5-43. The Box Plots dialog.

5. Use the up and down arrow keys to highlight the desired Data Mode.
Highlight Original to produce box plots on original data.
Highlight Log Transform to produce box plots on log transformed data.
Press <Enter>. The Test pop-up appears on your screen (Figure 5-34).
6. Highlight Observations to produce a box plot for observations.
Highlight Residuals to produce a box plot for residuals.
Press <Enter>.

7. A Percentile Summary appears on your screen as shown in Figure 5-44.
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